NRC INSPECTION MANUAL

SRXB
Tenporary I nstruction 2515/ 142
DRAI NDOWN DURI NG SHUTDOAN AND COVIMON-
FAI LURE (NRC CGENERI C LETTER 98- 02)
FUNCTI ONAL AREA: ENG NEERI NG ( ENG)
APPLI CABI LI TY: This Tenporary Instruction (Tl) is to be
performed at oné Pressuri zed Wat er Reactor (PWR
unit per site, with confirmation o]

i npl ementation at all other PWR units.

2515/ 142-01 OBJECTI VE

The bjective of this Tl is to confirmthat |icensees: (12 have
searched for potential draindown paths that could be created by
operator error or equipnent failures, and which could lead to a
conmon- cause failure of residual heat renoval (RHR) and energency
core cooling (ECC) systempunps, and i f found susceptible, (2) have
t aken adequate neasures to reduce the |ikelihood of a drai ndown
simlar to that of the Wl f Creek event of Septenber 17, 1994.

2515/ 142-02 BACKGROUND

As discussed in Generic Letter (G) No. 98-02 "Loss of Reactor
Cool ant I nventory and Associ ated Potential for Loss of Enmergenc

M tigation Functions Wiile in a Shutdown Condition," (reference 1
which was issued pursuant to 10 CFR 50.54(f), the staff is
concerned that the potential exists for common node failure of the
RHR and ECC system punPs following a |oss of reactor cool ant
i nventory whilé in a shutdown condition (such as occurred at W
Creek). "On January 12, 1995, the staff issued Information Notice

IN) '95-03, "Loss of Coolant Inventory and Potential Loss of

mer gency RAtlgatlon Functions Wiile in a Shutdown Condition,"”
(reference 2) To alert addressees to_an incident at Wl f Creek
I nvolving the | oss of reactor cool ant inventory while the reactor
was in a shutdown condition. On March 25, 1996, the staff issued
a suPpIenent to I N 95-03 (reference_SL that further analyzed the
event and provided additional insights. These insights also
hei ght ened awar eness of the safety significance of simlar events.
As di scussed in the above nentioned references, events of this
nat ure are consi dered safety significant because they canresult in
t he i nadvertent | oss of a significant quantity of reactor cool ant,
the rapid and uncontrol |l ed cool down and depressurization_ of the
RCS, | oss of energency core cooling capability, and al so involve
t he potential for contai nnent bypass. The draindown event at Wl f
Cr eek rep%esents a shut down vul nerability whi ch was not previously
recogni zed.

At WIlf Creek, all RHR and ECC system punp suction lines are
supplied by a common suction header. \Wen the drai ndown event
occurred, hot RCS water was introduced into this conmon suction
header between the RWST and t he RHR and ECC systempunps. This hot
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wat er flashed to steam resulting in a steanfwater m xture in the
header. Had an ECCS actuation occurred, this m xture would have
been introduced into the suction of the ECCS punps. |f operators
had not been able to term nate the event, the hot water in the RAST
suction piping mght have | ed to steam bi nding, which could have
adversely affected the punps in both ECCS trains. In addition,
water flashing to steam in the header and the RWST could have
caused serious nechani cal danage to the RHR pi ping and the RAST as
a result of water hanmer. Flnally,_the fllow path from the RCS
t hrough the RWST establishes a contai nnent bypass pat h.

GL 98-02 re%uested t hat the addressees (1) performan assessnent to
determine iT their enmergency core coolilng systens i nclude certain
design features, such as a conmmon punp sucfion header, which can
render the systens susceptible to commbn-cause failure as a result
of events simlar to the WIlf Creek RCS drain-down event of
Septenber 17, 1994: and if this susceptibility is found, (2)
prepare, with consi der ati on of pl ant-specific design attributes, a
description of the features of their pendi x B qual ity assurance
rogram (for exanple, the nmethods used to verify valvée position,
hecontrols in place to assure conpliance with pllant surveill ance,
mai nt enance, nodification and operating procedures, and the
adequacy of operator training for such activities) that provide
assurance that the safety-related functions of the RHR system and
ECCS wi Il not be adversel'y affected by activities conduct'ed at_ hot
shut down (such as occurréed at Wl f eek). Addressees may limt
their attention to those surveillance, naintenance, nodification
and operational activities at hot shutdown during which it is
feasible to divert RCSfluid tothe RAST, resulting in sinultaneous
drai n-down of the RCS and voiding inthe suction header for the RHR
and ECC systempunps. Addressees may further limt their response
to the consideration of potential cpnflguratlons and conditions
%ﬂat ényolxe flow paths with pipe dianmeters equal to or greater
an i nches.

2515/ 142- 03 | NSPECTI ON REQUI REMENTS

Revi ew t he assessnent performed by all PWRIicensees inresponseto
G- 98-02 requirenents, and their concl usi ons, to determ ne whet her
their energency core cooling systens include certain design
features, such as a _comon punp suction header, which can render
the systens susceptible to comon-cause failure as a result of
events simlar to that of the Wl f Creek RCS drai n-down event of
Septenber 17, 1994. |If the licensee’ s assessnent reveals that a
susceptibility exists, thenverify that the features of |icensee’s
Aﬁpendlx B qual ity assurance programhas been i npl enment ed such t hat
the likelihood of’ a drai ndown simlar to that of the Wlf Creek is
m nimzed. Such features of quality assurance programmay i ncl ude
t he nmet hods used to verify val ve position, the controls in placeto
assure conpliance wt pl ant surveill ance, mai nt enance,
nodi fi cation and operating procedures, and the operator trainin
for such activities that provi de assurance that the safety-rel ate
functions of the RHRsystemand ECCSwi || not be adversel y affected
by activities conducted at hot shutdown. At one PWR unit’ per site,
erforma nore detail ed evaluation to verify i npl enentation of the
I censee’ s operational controls at hot shutdown as follows:

03. 01 Review the licensee’s assessnent and conclusions to
determ ne whether their energency core _coolln% systens were
susceptible to the conmon-cause failure simlar tothat of the Wl f
Creek event. |If it was determ ned that the susceptibility did not
exi st, thenno further inspectionis required. O herw se, continue
the inspection as instructed bel ow

03. 02 Verify inplenmentation of the |licensee's docunented

operating practices and procedures, and Lralninp_requirenents
perfornmed to support inplenentation of their quality assurance
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03. 03

actions taken b he |icense

am This may i ncl ude a

eviewto verify inplenentati on of any
I he | i censee’ s Appendi x B program

r
ations made or plannedint
[l include, but need not be limted to

c )
spector's review sha
I | ow ng:

Li censee' s desi gn features and/ or adni nistrative controls in
pl ace or planned to prevent inadvertent RCS drai ndown in the
shut down node caused by m soperation of valves. This review
shal |l include verifyinginstallation of devices, if any, such
as padl ocks for val'ves or interlocks to prevent overlappin
val ve mani pul ati on, or any ot her nodifications inplenentedo
pl anned t o be i npl enent ed. For exanpl e, the m saligned val ves
during Wl f Creek event were the RHR cross-over isolation
val ves (HvV- 8716A & HV-8716B) and the boron recirculation
val veA N-8717) . See Figure 1 for a sinplified diagram of
the RHR and the T systens at Wl f eek pl ant t] The
boration of one RHRtrain(with BN-8717 open%_concur_ren W th
testing of valve HV-8716A 1 n the other operating train should
not have been permtted.

Configuration controls in pl
duri ng shutdown, particular
the water supply Iine for t

h
Changes nmde, if any, in_t
survei |l l ance program Thi s
| icensee's |In-Service Testing
testing program

ace to prevent RCS drai ndown
ly to prevent RCS drai ndown to
e  RHR and ECC system punps.

he |icensee's nmaintenance and
shal|l include changes to the
(1 ST) program and Appendi x J

Changes nade to the operating practices and procedures used
during shutdown node. This shall include changes in the
boron concentration requirenment in the RHR procedures to
mnimze the need to perform a boration evolution while
shutting down. In addition, any nodifications nmde to
rocedures for the use of the RHR-RWST discharge |line (at

I f Creek, it connects the RHR crossover |ine to the combn
header line fromthe RAST) for RHR boration.

| dentify and verif%/ i npl emrentation of any corrective
or human factor contributors to the

initiation of the event, such as:

a.
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Enhanced training may be required to alert operators of
otential RCS bl owmdown resultinginaconmon-cause failure
he RHR and ECC system &urrps “shoul d a m salignnment occ
such as occurred at Wl f eek wi t h val ves HV-8716A, HV-871
and BN-8717. Operating Procedures may be revised to perfo
addi tional val ve checks to ensure an appropriate flowpath i
establi shed when starting an RHR punp and when pl acing
train on recirculation to the RWST.

On the relevant valves, |ol acards may be installed that
require the operators to followcertai n steps before openin
any of those valves. For exanple, at Wl f Creek, a placar
could have been installed on BN-8717 which would have
directed the operator to check with the Control Room t hat
val ves HV-8716A and HV-8716B are i n the appropriate position
to prevent inadvertent transfer of water fromthe to the
. Li kewi se, placards on valves HV-8716A and HV-8716B
could have directed operators to verify the appropriate
positions of the other valve and BN 8717 before opening
ei t her of these val ves. ) )
The licensee's "Incident Investigation Team Report"” on the
Wl f Creek event may be placed in the required reading file

for operators, and a continuinP_feedback be provided to
pl anners and schedul ers of refueling outages. he Trai ni ng
program may include this report in the “operator training
syl Nabus.
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2515/ 142- 04 GUI DANCE
No gui dance i s provided.

2515/ 142- 05 REPORTI NG REQUI REMENTS
The inspection findings will be docunented in a routine inspection
report. Send a copy of the inspection report to Jared Werm el

Chi ef, Reactor Systens Branch, NRR, OAFN, 10-B-3.

2515/ 142- 06 COVPLETI ON SCHEDULE

The inspection requirenments of this Tl are to be conpleted within
one year fromthe date of issuance.

2515/ 142- 07 EXPI RATI ON

This tenporary instruction will remain in effect until Septenber
30, 2000.

2515/ 142-08 CONTACT

Pl ease address eneral questions regarding this tenporary
instruction to M zzaque at (301)-415-2882.

2515/ 142- 09 STATI STI CAL DATA REPORTI NG

Record actual inspection tine to 2515/142 for the regulatory
information tracking system (RITS) with an | PE code of SI.

2515/ 142-10 ORI G NATI NG ORGANI ZATI ON | NFORVATI ON

10.01 Organi zational Responsibility. The Reactor Systens Branch
(SRXB) originated this tenporary instruction.

10.02  Resource Estimte. The estinmated nunber of onsi
!nsgectlon hours necessary to conplete this tenporary Instructi
IS hours, if the plant was determ ned not to be vulnerable, a
36 hours if it was determ ned to be vul nerabl e.

te
on
nd

%O.?ﬁ_ F%HIom/up | nspection. Use I P 62704 for inspection Foll ow up
0 i's .

2515/ 142-11 TRAI NI NG

No special training is planned for the conduct of this tenporary
i nstruction.

2515/ 142-12 REFERENCES

1. Generic Letter No. 98-02 "Loss of Reactor Cool ant |Inventory and
Associ ated Potential for Loss of Energencg Mtigation Functions
Wiile in a Shutdown Condition," May 28, 1998.

2. Information Notice 95-03 "Loss of Coolant Inventory and

Potential Loss_ of Enmergency M tl%?tion Functions Wiile in a
Shut down Condition," January 12, 1995.
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3. Supplenent to Information Notice 95-03, March 25, 1996.

END
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